



























SUSTAINABLE DEVELOPMENT GOALS 
Learning from Kanazawa City 
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Sustainable Development Goals (SDGs) and 
the development of the training course 
Sustainability	is	not	a	separate	concept,	but	it	is	an	idea	that	encompasses	many	interconnected	systems	
and	 mechanisms	 which	 are	 able	 to	 operate	 and	 remain	 stable	 for	 a	 long	 period	 of	 time.	 The	 most	






materials	 like	waste.	 However,	 in	 our	modern	 era,	 human	 activities	 have	 created	 a	 new	 concept	 like	
“waste”,	where	 the	materials	are	moved	 like	a	 straight	vector,	with	a	dead	point	at	 the	end	at	which	
there	are	no	 longer	ways	to	utilize	 it.	The	more	we	make,	the	more	waste	and	pollutants	accumulate,	
and	the	more	natural	resources	diminish.	And	as	all	natural	systems	are	interconnected,	the	degradation	
of	 one	 will	 lead	 to	 the	 instability	 of	 others,	 which	 further	 creates	 more	 political	 conflicts,	 economic	
instability,	hunger,	food	and	water	shortage,	poverty,	health	issues,	resource	depletion	and	many	others.	






























knowledge	 and	 monitor	 how	 different	 socio-economical	 and	 environmental	 sectors	 depend	 on	 each	
other,	and	function	in	an	integrative	manner.	It	is	important	to	provide	the	opportunity	for	the	students	
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to	directly	 collaborate	with	 communities	 and	 to	address	 local	 issues,	 to	monitor	 the	 sources	of	 those	
issues	and	how	the	issues	of	one	country	are	similar	with	other	countries.	
For	 those	 reasons	Kanazawa	University	 International	 Students	Center,	 in	 cooperation	with	 the	United	
Nations	 University	 Institute	 for	 the	 Advanced	 Study	 of	 Sustainability	 (UNU-IAS),	 organized	 a	 unique	








plants,	 Landfills	 and	 Recycling	 facilities,	 Water	 purification	 sectors,	 Wastewater	 management	 and	
Energy	plants,	Local	forestry,	City	port	and	fishery,	Sustainable	organic	agriculture,	and	Traditional	crafts	




















This	 training	 course	 towards	 SDGs	was	 conducted	 for	 the	 first	 time,	 and	we	 sincerely	 hope	 that	 the	
students	were	able	to	achieve	all	mentioned	objectives	and	have	gained	on-hand	experiences	on	how	
sustainability	can	be	achieved	and	practiced.	We	believe	that	in	the	future,	they	can	use	the	experience	




I. Brief Description of the Kanazawa City 
Geography	
Kanazawa	 is	 located	almost	at	 the	center	of	




ranges	 consisting	 of	 Mt.	 Iozen	 and	 Mt.	
Hakusan.	 The	 highest	 altitude	 of	 the	 city	 is	
1,644	above	 sea	 level	 at	Mt.	Naradake.	The	
two	main	water	 sources	 of	 the	 city,	 the	 Sai	









latitude	 and	 136.39	 degree	 east	 longitude.	
Due	to	its	close	location	to	the	Sea	of	Japan,	
the	city	is	characterized	with	heavy	rain	and	
snow	 fall,	 with	 average	 rainfall	 around	




The	 city	 has	 a	 variety	 of	 landforms	 and	
altitudes.	 Because	 of	 plenty	 of	 rainfall,	 the	
city	 is	 rich	 in	 greenery,	 and	more	 than	60%	
of	 the	 city	 is	 covered	 with	 the	 forest	
(28,142ha).		The	main	ecosystems	are	as	follows:	sand	dunes;	coastal	forest;	Kahoku	Lagoon;	agricultural	





and	 entered	 Kanazawa	 Castle.	 The	Maeda	 family	 governed	 the	 region	 for	 300	 years,	 and	 they	made	
many	investments	in	the	promotion	of	culture	and	education	(financial	power	was	based	on	the	rice,	as	
Kaga	 was	 considered	 to	 be	 the	 region	 abundant	 in	 rice	 production	 (Hyakumangoku)).	 A	 tradition	 of	
diverse	cultural	goods	and	activities	was	created	during	this	time	-	including	handicrafts,	like	Kanazawa	




The	 main	 characteristic	 feature	 of	 Kanazawa	 City	 is	 that	 the	 city	 develops	 its	 economy	 with	 the	
preservation	 of	 its	 environment	 and	 ecosystem	 services	 in	 mind,	 thereby	 creating	 a	 balance	 in	 its	
4
economy	between	traditional	and	modern	culture.	Kanazawa	City	 is	noted	to	be	the	city	 that	displays	
the	 strong	 traditional	 cultural	 identity	 of	 the	 local	 people.	 The	 City’s	 economy	 avoids	 large-scale	
industrial	development,	and	protects	 its	 traditional	 industries,	 cityscapes	and	natural	environment,	by	
running	 a	 group	 of	 sustainable	 medium	 and	 small-sized	 companies,	 with	 many	 cultural	 investments.	
Kanazawa	City	is	second	city	only	to	Kyoto,	in	terms	of	preserving	the	traditional	crafts	with	26	verified	
industries.	The	city’s	population	is	almost	half	a	million	people,	and	the	locals	for	many	years	cultivated	
the	 ability	 to	 maintain	 a	 lifestyle	 in	 harmony	 with	 the	 traditional	 cityscape	 and	 crafts,	 and	 it	 is	 not	





the	policies	 for	 the	preservation	of	 the	traditional	environment	and	the	creation	of	scenic	 landscapes,	
conservation	 of	 green	 areas	 and	 water	 environments,	 conservation	 of	 canals,	 green	 slopes	 and	
promotion	of	green	city	buildings.	Later	in	2003,	the	city	established	policies	for	the	Forest	Development,	
and	 established	 the	 Kanazawa	 City	 College	 of	 Forestry	 to	 develop	 human	 resources	 for	 forestry	
management.	All	these	policy	measures	undertaken	by	the	local	government	had	significant	impacts	in	
terms	of	the	conservation	of	natural	habitats	in	the	city.	
II. Sustainable Sectors of the City and SDGs
In	 this	 practice	we	 choose	 the	 sectors	where	 local	 government	 and	 stakeholders	 run	projects	 for	 the	
sustainable	future	of	the	city,	and	those	efforts	were	clearly	observed	in	the	environmental,	agricultural,	
forestry,	fishery,	energy,	water,	waste	management	and	especially	in	the	educational	sectors.	Here	we	





Because	of	 the	high	humid	climate	and	high	rain	and	snow	precipitation	 in	Kanazawa	city,	 the	city	 is	well	
known	 as	 a	 rainy	 city.	 For	 more	 than	 90	 years,	 the	 city	 has	 generated	 its	 electricity	 by	 a	 hydropower	
generator,	and	 in	Japan,	the	city	 is	the	only	municipality	that	generates	hydropower	at	the	business	 level.	
The	total	amount	of	water	used	 in	 the	city	per	day	 is	around	146,000	m3.	The	amount	of	water	used	per	
person/day	is	around	320	liters.	The	total	distance	of	the	water	pumps	buried	inside	the	city	is	2,400km.		




supply	 since	 1930.	 It	 is	 considered	 to	 be	 the	 oldest	 purification	 plant	 in	 Japan.	 The	 plant	 also	 has	 a	
geometrically	 formed	 garden,	 which	 is	 designated	 as	 a	 National	 Designated	 Special	 Place	 of	 Scenic	
Beauty.	 The	 purification	 plant	 uses	 two	 forms	 of	 water	 filtration;	 the	 first	 form	 of	 filtration	 was	
implemented	 in	 1933,	 by	 directly	 using	 the	 surface	 water	 of	 Sai-river	 -	 this	 is	 known	 as	 slow	 sand	
filtration,	and	 it	 that	 takes	a	day	and	half.	 From	1965,	after	 the	construction	of	 the	Saigawa-dam,	 the	




Wastewater	 from	 households,	 institutions,	 small	 offices	 and	 industries	 runs	 directly	 to	 the	 sewage	
treatment	plants.	By	the	 law,	the	wastewater	 is	required	to	be	treated	before	 it	 is	again	released	 into	
nature.	Treatment	processes	usually	have	three	stages;	the	first	is	the	mechanical	stage,	where	the	solid	
components	are	separated	and	removed;	the	second	is	the	biological	stage,	where	treatment	relies	on	
living	micro-organisms	 that	 break	 down	 the	 organic	 and	 chemical	 components	 of	 the	waste;	 and	 the	
final	stage	is	the	filtration	and	disinfection	process.		
Kanazawa	 City	 has	 5	main	 sewage	 treatment	 plants;	 Asano,	 Eastern,	 Coastal,	 Saigawa-sagan,	 and	 the	
Yuwaku	water	sewage	treatment	plants.	The	total	length	of	the	pipes	is	2,200km.	The	biggest,	and	first	











Kanazawa	 City’s	 Electric	 Power	 Industry	 was	 started	 in	 1921.	 The	 City	 has	 5	 main	 Hydraulic	 Power	
generating	plants,	which	generate	140,000	MWh	electricity	annually	-	which	is	almost	20%	of	the	total	
necessary	 electricity	 supply	 for	 households	 of	 the	 city	 (around	 40,000	 houses).	 Number	 for	 solar	
photovoltaic	power	generator	 is	84	with	466.786kW,	and	hybrid	plants	 (solar	generator	 together	with	
wind	power	generators)	 is	13,	with	3,669kW	for	solar,	and	2,076kW	for	wind	power.	Also,	the	city	has	
two	 main	 urban	 waste	 power	 generating	 plants,	 the	 Western	 Environment	 Energy	 Center	 which	
generates	3,000kW	of	electricity,	and	the	Eastern	that	generates	7,000kW.	The	city	also	has	one	Water	
Quality	Management	Center	 in	 the	northern	part	with	a	biomass	generation	plant	 (digestion	gas)	 that	
generates	200kW	of	electricity.	
In	 2014,	 Kanazawa	City	 established	 the	 concept	 of	 “Kanazawa	next-generation	 Energy	Park”	 that	was	
authorized	by	the	Ministry	of	Economy,	Trade	and	Industry	Agency	for	Natural	Resource	and	Energy.	The	
plan	 has	 three	main	 facilities,	 one	 is	 the	Western	 Environmental	 Center,	which	 started	 to	 operate	 in	















many	natural	 springs	and	 this	water	 flows	 through	a	networks	of	waterways	between	the	streets	and	
houses.	 Throughout	 the	 city,	 there	 are	 an	 estimated	 55	 water	 channels	 (with	 total	 length	 around	
150km),	which,	 since	 the	Edo	period	have	been	a	huge	part	of	 the	 locals’	 lifestyle	 --	 for	example,	 it	 is	
where	 children	play	 in	 summer,	 and	where	people	move	 the	 snow	 to	 clean	 the	 streets	 in	 the	winter.	
Micro	hydropower	generation	 from	the	water	channels	of	 the	city	 is	a	 relatively	simple	structure	 that	




















Since	 the	Edo	period,	Kanazawa	city	has	been	 famous	 for	 its	high	quality	 rice,	 seafood	and	traditional	
vegetables.	Agriculture	sectors	of	the	city	are	mainly	in	suburban	areas,	but	small	amounts	of	privately	
cultivated	land	can	be	found	even	in	densely	urbanized	centers.	The	agricultural	land	comprises	around	









These	 traditional	 vegetables	were	 carefully	 selected	over	 the	 centuries,	 and	 they	have	natural	 season	
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rhythms	 for	 cultivation,	 are	 stable	against	disease,	 and	are	acclimated	 to	 the	 specific	 landscapes	with	


















Goal	 14	Marine	 and	Ocean:	 Conserve	and	 sustainably	 use	 the	oceans,	 seas	 and	marine	 resources	 for	
sustainable	development	
The	 Sea	 of	 Japan	 is	 where	 warm	 and	 cold	 currents	 meet,	 so	 with	 an	 annual	 water	 temperature	 of	
between	10-25	degree	and	diverse	range	of	temperature,	the	Kanazawa	region	has	abundant	varieties	




the	 fish	 and	 sell	 them	 in	 the	 fishing	markets.	 The	 total	 number	 of	 fishing	 boats	 is	 46	 ships,	 and	 the	
number	 of	 registered	 fishermen	 is	 around	 203,	 not	 including	 25	 women	 divers.	 The	 main	 fishing	
methods	 used	 in	 Kanazawa	 are	 seine	 fishing	 for	 the	 crabs	 and	 shrimps,	 gillnet	 for	 the	 big	 fish	 like	
yellowtail	 and	 bream,	 and	 squid	 fishing.	 The	 amount	 of	 total	 catches	 is	 1,400	 tones/year	 and	 this	






























to	 promote	 different	 educational	 projects	 in	 junior	 and	 high	 schools	 to	 reduce	 energy	 utilization	 and	
encourage	environmental	preservation.	One	of	the	projects	 is	the	“Kanazawa	Eco	School	Project”,	and	
as	of	now,	 it	 runs	 in	25	 schools.	They	educate	 students	 in	how	 to	 separate	 the	 solid,	 recyclable,	non-
combustible	and	other	types	of	waste,	have	many	monitoring	activates	for	the	living	organisms	in	nature,	

















III. Training Course Schedule
Day	1	
Opening	Remarks	were	given	by	OTANI	Yoshio,	Director	of	the	International	Students	Center	and	NAGAI	





















































At	 last	we	 visited	 the	house	of	 the	 farmer	Mr.	OSE	Shouichi,	who	 still	makes	daily	wares	 from	Wara	
(rice-strove)	 grown	 in	 his	 own	 rice	 field.	 Those	 traditional	 practices	 are	 at	 risk	 of	 being	 forgotten,	 as	
there	are	only	a	few	people	left	who	still	know	how	to	make	them.	
Day	3	
On	 the	 third	 day,	 we	 listened	 to	 the	 lectures	 of	 the	 alumnis	who	 participated	 at	 the	 United	 Nations	
Study	 Visit	 Programme	 conducted	 by	 the	 Ishikawa	 Prefecture	 Government.	 Students	 shared	 the	
experiences	that	they	had	during	their	2	week	stay	at	United	Nations	Headquarters	in	New	York.		
Later,	we	communicated	with	Kindergarten	kids,	and	learned	how	the	Satoyama	on	hands	education	is	
conducted	 from	very	young	age.	Kids	are	 taught	 to	plant	 the	 rice	 from	very	young	age,	and	 they	also	
harvest	it	at	the	end.		
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 Finally, we visited the Sue Water Purification Plant  
 
 












On the fourth day, we visited the Western Urban Waste 




 Next we moved to the seaside of the city and visited a small town named Ono town, which is famous for 
















We also went to Higashi-chaya (the “Geisha-district” with traditional old shops), and Prof. GOTOU Masami, 















We decided to finish our course with a Tea Ceremony, which is has been practiced in Kanazawa City for 
hundreds of years. During the tea ceremony, we gave all our thanks to nature, the resources that it gives 






















 Day 5 
The final Workshop was held on the final day of the course. At the opening of the Workshop, the Vice 
President YAMAMOTO Hiroshi (in charge of International Affairs, Hospital and Alumni Association) of 
Kanazawa University gave a speech, encouraging students to UNITE again for the future. OTANI Yoshio, 
Director of the International Students Center, also thanked all organizers of the course and congratulated 
























































































on	 clean	 water	 and	 sanitation,	 which	 contains	 many	 targets	 to	 be	 achieved	 by	 2030.	 However,	 the	
impacts	of	urban	 floods	on	water	quality	 and	human	health	 is	often	neglected,	 yet	plays	a	 significant	
role	 in	 achieving	 these	 goals.	 Increased	 flood	 frequencies	 triggered	 by	 climate	 change	 is	 the	 most	
prominent	 regional	 key	 risk	 in	Asia	 as	mentioned	by	 the	 Intergovernmental	 Panel	 on	 Climate	 Change	
(IPCC)	 in	 their	climate	change	synthesis	 report	 (2014).	 In	 the	period	1994–2004	alone,	Asia	accounted	
for	one-third	of	1,562	flood	disasters	(Gupta	&	Nair,	2011).	When	coupled	with	rapid	urbanization,	the	
pollution	load	to	sewers	will	increase	and	flooding	will	be	more	frequent.	As	reported	by	Hall	(2000),	this	









degradation	associated	with	urbanization	 in	major	 cities	 like	Hanoi,	Ho	Chi	Minh	City	and	others.	 The	
following	paragraphs	will	describe	the	current	domestic	wastewater	situation	in	Hanoi	as	an	example	for	






As	 of	 September,	 2013	 there	were	 4	 effluent	 concentration	wastewater	 treatment	 plants,	which	 are:	
Yen	 So	 (designed	 capacity	 of	 200,000	 m3/day,	 operational	 capacity	 of	 120,000	 m3/day),	 Truc	 Bach	
(designed	capacity	of	2,500	m3/day,	operational	capacity	of	2,500	m3/day),	Kim	Lien	(designed	capacity	
of	3,700	m3/day,	operational	 capacity	of	3,700	m3/day),	 and	North	Thang	Long	 (designed	capacity	of	







operating,	 including	235	foreign-invested	enterprises.	Almost	all	 IPs	 (7	of	8)	currently	have	centralized	
wastewater	 treatment	 systems,	 including:	Northern	Thang	Long,	 Southern	Thang	Long,	Hanoi	 -Dai	Tu,	
Quang	Minh	I,	Phu	Nghia,	Thach	That	-	Quoc	Oai,	Noi	Bai.		
Specifically,	 Sai	 Dong	 B	 Industrial	 Park	 has	 built	 a	 centralized	 production	 sewage	 treatment	 plant	
(capacity	 of	 1,800	m3/day)	 and	 centralized	 domestic	wastewater	 treatment	 plants	 (capacity	 of	 1,400	
m3/day),	 and	 there	 is	 currently	 a	 plan	 to	 construct	 a	 plant	 for	 transferring	 waste	 water	 from	 the	
industrial	park	to	a	centralized	wastewater	treatment	plant	for	treatment	 in	the	works.	There	are	also	
07	 industrial	 zones	 implementing	procedures	 for	 land	acquisition	and	site	 clearance	 for	 IPs,	 including:	
North	 Thuong	 Tin,	 Phung	 Hiep,	 Quang	 Minh	 II,	 Tu	 Liem	 bio-hitech	 park,	 Hanoi	 IT	 parks,	 Kim	 Hoa	
technology	 parks	 (Me	 Linh	 district),	 and	 Southern	 Hanoi.	 Although,	 the	 government	 of	 Vietnam	 has	
taken	 some	 initiatives	 throughout	 the	 years	 to	 improve	 urban	 sanitation	 specially	 the	 wastewater	
























the	hospitals	discharged	 into	the	common	sewer	system	of	 the	city	every	day	 is	great.	However,	open	
defecation	in	the	streets	has	largely	reduced	due	to	the	provision	of	wastewater	services	to	urban	areas.	
90%	 of	 the	 urban	 populations	 are	 now	 using	 septic	 tanks	 as	 a	 primary	 onsite	 treatment	 to	 the	
wastewater	 (Veldhuis	 et	 al.,	 2010).	 Nearly	 60%	 of	 the	 total	 population	 in	 Vietnam	 has	 access	 to	 a	










100	 percent	 of	 the	 population	 is	 connected	 to	 the	 drainage	 network	 and	 treatment	 facility	 --	 which	
ensures	 100	 percent	 of	 the	 wastewater,	 is	 treated	 before	 it	 is	 discharged	 to	 major	 rivers.	 While	 90	
percent	of	Vietnamese	households	dispose	of	wastewater	into	septic	tanks,	only	4	percent	of	septage	is	
treated.	 Fecal	 sludge	management	 is	 generally	 poor	 in	 most	 cities.	Whereas	 in	 Kanazawa,	 there	 are	
regular	dredging	facilities	where	sludge	is	carried	to	the	treatment	plants	and	treated.		
In	Vietnam,	despite	wastewater	 tariffs	 in	 the	order	of	 10	percent	of	water	 tariffs	 being	 charged,	 cost	
recovery	 of	 the	 capital	 and	 operations	 and	 maintenance	 (O&M)	 costs	 of	 the	 wastewater	 systems	 is	




Another	 drawback	 of	 the	 Vietnamese	 wastewater	 sector	 is	 that	 institutional	 arrangements	 do	 not	
encourage	 efficient	 system	 operation	 with	 the	 wastewater	 enterprises	 having	 limited	 autonomy	 to	
manage	operations	and	undertake	system	development.	However,	 in	Kanazawa,	each	treatment	plant	
that	we	 visited	 (incineration,	 recycle	 and	wastewater	 treatment	 plants)	 had	 their	 own	 autonomy,	 yet	
were	 interconnected	 -	 and	 they	 generate	 their	 own	 energy,	 which	 makes	 them	 highly	 sustainable	
economically.	In,	Vietnam,	financing	needs	are	still	very	high,	estimated	to	be	USD	8.3	billion	to	provide	









II: Select	appropriate	wastewater	 treatment	 technologies.	 The	 scaling	up	of	 the	 sanitation	 sector	 in	
Vietnam	 would	 benefit	 from	 greater	 emphasis	 on	 the	 selection	 of	 treatment	 technology.	 It	 is	
important	 that	 the	 technology	 selected	 suits	 the	 influent	 wastewater	 characteristics,	 the	
performance	 requirements	 based	 on	 effluent	 standards,	 the	 specific	 site	 conditions	 and	 the	
receiving	waters.	Decision	makers	at	all	levels	should	be	encouraged	to	participate	in	the	selection	
of	 those	 technologies	 and	designs	 (in	 Kanazawa,	 they	 use	 low	 cost	 treatment	 technology,	which	
reduces	operating	and	maintenance	cost).	
III: Ensure	 house	 connections	 are	 an	 integral	 part	 of	 wastewater	 system	 development.	 House	
connections	 are	 vital	 to	 the	 successful	 implementation	 of	 any	 wastewater	 project	 and	 their	 full	
integration	within	the	planning	and	funding	of	the	program	should	be	considered.	
IV: Develop	 the	 capacity	 of	 local	 stakeholders.	 Capacity	 building	 is	 recommended	 at	 all	 levels	
throughout	the	urban	sanitation	sector,	 from	the	central	government	 level	down	to	the	decision-
makers	 at	 the	 local	 authority	 level.	 This	would	 include	 activities	 to	 build	 capacity	 among	 service	
providers	and	owners	of	sanitation	services.		
V: Increase	 awareness	 of	 sanitation	 services	 for	 customers.	 Information,	 Education	 and	
Communication	 (IEC)	 programs	 to	 promote	 behavior	 change	 should	 be	 implemented	 to	 increase	






























Waste	 is	defined	as	materials	 from	the	prime	products	 for	which	the	 initial	user	has	no	 further	use	 for	 in	
terms	 of	 his/her	 desires	 in	 production,	 transformation,	 and/or	 consumption	 (UN	 Statistical	 Division).	
Simply	said,	we	can	consider	waste	to	be	materials,	which	are	 intended	to	be	disposed,	because	they	are	
useless	 and	unwanted.	 In	 the	management	of	waste,	 these	materials	 are	 further	defined	 and	 classified	
to	determine	 the	 types	of	 treatment	 that	 should	be	 applied	 to	 it.	Definitions	 and	waste	 categories	differ	
from	one	country	to	another.
Economic	 development,	 industrialization,	 shift	 in	 lifestyle,	 and	 both	 an	 increase	 in	 population	 and	
consumption	 has	 caused	 an	 increase	 in	 the	 output	 of	wide-ranging	 types	 of	waste,	which	 is	 becoming	 a	
more	 serious	 problem	 than	 ever	 before.	 In	 particular,	 solid	waste	management	 is	 in	 a	 crisis	 due	 to	 ever	
increasing	 quantities	 of	 domestic	 solid	 waste	 while	 space	 for	 disposal	 decreases.	 A	 World	 Bank	 report	
projected	that	by	2025,	municipal	solid	waste	generation	will	 increase	to	approximately	2.2	billion	tones	
per	year.
Initially,	 municipal	 managers	 looked	 into	 the	 development	 of	 sanitary	 landfills	 around	 the	 periphery	 of	
their	 cities	 as	 a	 first	 solution.	 However,	 siting	 and	 preparation	 of	 a	 landfill	 requires	 the	 acquisition	 of	
large	 areas	 as	 well	 as	 functional	 day	 to	 day	 operation	 in	 order	 to	 minimize	 potential	 negative	
environmental	impacts.	Another	approach	that	is	being	explored	in	waste	management	is	the	treatment	
of	these	materials	 in	order	to	generate	energy	in	the	form	of	electricity	and/or	heat---	a	process	known	
as	 Waste-To-Energy	 (WTE)	 (US	 EPA).	 Currently	 there	 are	 different	 technologies	 available	 for	 converting	
waste	 to	 energy	 including	 gasification,	 pyrolysis,	 and	 incineration.	 The	 main	 difference	 between	 these	
technologies	 lies	 in	 how	 the	 waste	 is	 processed;	 particularly	 in	 terms	 of	 the	 levels	 of	 air	 present.	
However,	 this	paper	will	 focus	solely	on	how	 incineration	can	be	considered	as	a	sustainable	option	 for	
the	management	of	municipal	solid	waste.
One	of	the	 first	 incinerators	 to	be	used	 for	this	purpose	was	based	 in	Mahattan,	New	York	City	 in	1905	
as	a	means	 to	 reduce	 the	volume	of	waste	or	 to	 rid	material	of	 infection	 (HAAT	website).	There	are	now	
countries	all	over	the	world	that	have	also	engaged	 in	burning	waste	as	a	 form	of	energy	generation.	For	
instance,	 there	 are	 87	 trash	 burning	 power	 plants	 in	 the	United	 States	 (US	 EPA),	 400	 combustion	 based	
















• High	capital	and	operating	costs.	Particularly	an	 issue	 in	developing	countries,	 the	high	capital 
and	operating	 costs	 required	 (relative	 to	 national	 income	 levels)	make	 incineration	 difficult 
and/or	 inadvisable.	 Especially	 considering	 the	 existence	 of	 comparatively	 lower	 cost	 options, 
such	 as	 sanitary	 landfilling	 and	 other	 clean	 sources	 of	 energy	 (UNEP	 1996).	 The	 table	 below 
shows	 different	 sample	 energy	 generation	 technologies	with	 average	 capital	 and	 operation	 and 
maintenance	costs.
             Table 1. Sample energy generation technologies with average capital and O&M costs 





• Decreases	 job	opportunities.	Despite	the	massive	 investment	 involved,	 incinerators	create	very
few	long-term	jobs	for	the	community	(Connett,	2013).	If	reusable	waste	fractions	are	handled
in	 waste	 processing	 plants	 such	 as	 incinerators	 in	 developing	 nations,	 it	 would	 decrease	 the
amount	of	viable,	stable	work	for	local	economies.	It	is	estimated	that	there	are	1	million	people
making	 a	 livelihood	off	 collecting	waste	 (Medina,	 2000).	 Critics	 say	 that	 informal	 jobs	 such	as
waste	pickers	and	recyclers	should	be	more	organized	and	formalized,	instead	of	merely	taking
away	 the	 livelihoods	 of	 these	 people	 by	 merely	 incinerating	 the	 waste/making	 the	 process
entirely	machine-based.
• Waste	of	Energy.	 In	counter	 to	the	arguments	that	energy	can	recovered	from	burning	waste,
critics	of	incineration	point	out	that	waste-to-energy	is	a	waste	OF	energy	because	it	consumes











Hence,	 improving	 efforts	 to	 reduce,	 re-use	 and	 recycle	 can	 be	 diverted	 in	 fear	 of	 shortage	 in
fuel/energy.	More	than	90%	of	materials	currently	disposed	of	 in	 incinerators	and	landfills	can
be	 reused,	 recycled	 and	 composted	 (Platt	 B.,	 2008).	 Providing	 subsidies	 or	 incentives	 for
incineration	encourages	 local	governments	to	destroy	these	materials,	rather	than	 investing	 in
environmentally	sound	and	energy	conserving	practices	such	as	recycling	and	composting.
C.							Research	Question	
A	 case	 study	 in	 Kanazawa	 City	 was	 conducted	 to	 explore	 whether	 the	 use	 of	 incineration	 can	 be	 a	
sustainable	 option	 in	 managing	 municipal	 solid	 waste.	 Specifically,	 the	 study	 aims	 to	 answer	 the	
following	questions:	
• Is	it	sensible	to	burn	waste	to	produce	energy?










urban	 surroundings.	 One	 of	 the	 major	 challenges	 faced	 by	 the	 City	 is	 the	 amount	 of	 solid	 waste	
generated	 by	 its	 residents	 and	 visitors.	 The	 problem	 regarding	 solid	 waste	 became	 even	 more	
pronounced	 when	 the	 Shinkansen	 connecting	 Kanazawa	 to	 other	 parts	 of	 Japan	 finally	 started	 to	
operate	 in	 2014.	 During	 that	 year,	 the	 City	 generated	 101,648	 tons	 of	 waste.	 With	 only	 the	
Tumoroshimbo	landfill	operating,	the	disposal	of	not	only	all	that	waste,	but	also	projected	waste	levels	
in	 the	 future,	 seemed	 as	 if	 it	would	 suppress	 the	City	 from	achieving	 its	 overall	 goal	 of	 a	 sustainable	
living	and	healthier	environment.	
B.	The	Seibu	Environmental	Energy	Center	
In	 order	 to	materialize	 the	 above	 commitments,	 the	City	 established	 the	 Seibu	 Environmental	 Energy	
Center.	 This	 facility	 is	 implementing	 comprehensive	 pollution	 controls	 that	 remove	 great	 amounts	 of	
hazardous	dioxins	and	other	gases.	 It	utilizes	the	heat	generated	through	waste	 incineration	for	highly	
efficient	 power	 generation,	 and	 contributed	 to	 the	 emergence	 of	 a	 society	 committed	 to	 recycling.	
Specifically,	the	facility	is	envisioned	to	provide	the	following:	
• Complete	waste	 combustion	 processing.	 It	 employs	 an	 automated	 combustion	 control	 system
that	 manages	 the	 high-temperature	 combustion	 inside	 the	 incinerator.	 With	 this	 kind	 of
processing,	dioxins	and	other	substances	with	negative	environmental	impact	are	controlled	to
minimize	their	effects.
• Recovery	and	utilization	of	 thermal	energy	generated	by	 incineration.	 In	order	 to	utilize	waste
heat	 from	 incineration,	 the	 steam	 generated	 in	 the	 boiler	 is	 used	 to	 drive	 a	 7,000-kW	 steam
turbine	generator.
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• Clean	 combustion	 gas	 from	 incineration	 before	 release	 to	 the	 environment.	 In	 addressing	 the
issue	of	ash,	sewage,	combustion	gas,	as	well	as	odor,	noise,	and	vibration,	the	facility	adopted










• Facilities’	 harmony	 with	 the	 environment.	Areas	 and	 facilities	 in	 the	 building	 are	 designed	 to
harmonize	and	produce	minimal	negative	environmental	feedback.	For	instance,	the	building	is
equipped	 with	 a	 solar	 and	 wind	 power	 system,	 hybrid	 lighting,	 and	 LED	 lighting	 to	minimize
consumption	of	energy.	Also,	they	introduced	roof	tree	planting	contribute	to	the	reduction	of	a
number	of	polluting	air	particles	and	compounds,	thereby	reducing	the	heat	island	effect.
• Promotion	 of	 environmental	 awareness	 among	 the	 citizens	 particularly	 the	 students.	 At	 the
facility,	 visitors	 are	 given	 the	 opportunity	 to	 understand	 how	 waste	 is	 being	 incinerated	 by













Decreases	 job	 opportunities	 and	 produce	
negative	impact	to	the	local	economy	
Recycling	 center	 is	 still	 in	 operation	 and	 employing	 hundreds	 of	
employees.	 Also,	 the	 recycling	 is	 able	 to	 sell	 out	 products	 that	
contribute	to	the	income	of	the	municipality.	
Moreover,	 the	 Energy	 Center	 is	 able	 to	 generate	more	 electricity	
than	is	needed	to	operate	the	facility.	Hence,	the	energy	surplus	is	
being	 sold	 to	 the	 electric	 company	 (for	 totals	 amounting	 to	
approximately	 70M	 yen.)	 The	 money	 is	 directly	 provided	 to	 the	
municipal	treasury.	
Waste	of	Energy	 The	 power/energy	 used	 within	 the	 facility	 comes	 from	 its	 own	
output	and	other	RE	sources	(hybrid	lighting,	solar	power)	installed	





IV. Why	 WTE	 in	 Kanazawa	 City	 is	 Sustainable:	 Analyzing	 the	 Waste	 Management
Processes	in	Kanazawa	City	





Kanazawa	 City	 government	 collects	 general	 waste	 separately	 by	 types	 of	 waste:	 combustible	 waste,	
noncombustible	waste,	bulky	waste	and	recyclable	waste.	At	the	household	and/or	even	in	industrial	or	




After	 collection,	 the	 waste	 is	 then	 further	 segregated	 into	
recyclables	and	non-recyclables	at	the	Waste	Management	facility.	
In	 Japan,	 the	 national	 government	 enforced	 the	 Law	 for	 the	




municipalities	 and	 retailers,	 which	 are	 then	 handed	 over	 to	 the	
Japan	 Containers	 and	 Packaging	 Recycling	 Association.	 The	
association	 then	 consigns	 reproduction	 companies	 to	 recycle	
1	The	Law	was	issued	on	June	1995	and	enforced	on	April	1997.	
Emit	toxic	air	pollutants	 The	 power/energy	 used	 within	 the	 facility	 comes	 from	 its	 own	
output	and	other	RE	sources	(hybrid	lighting,	solar	power)	installed	
in	 the	 facility.	 As	 mentioned	 above,	 the	 facility	 even	 sells	 any	
surplus	energy	to	the	electric	company.	
Promotes	continued	waste	generation	 The	main	objective	of	 the	 facility	 is	 to	burn	non-recyclable	waste.	
The	 facility	would	 even	 be	willing	 to	 buy	 electricity	 if	 the	 energy	
input	exceeded	the	energy	output	of	the	facility.	






is	 responsible	 for	 the	 following:	 (i)	 recycling	 of	wastes	 that	 can	 be	 transformed	 into	 another	 use,	 (ii)	
repairing	of	furniture,	machine,	bike,	and	others	to	be	of	used	again,	(iii)	display	and	sale	of	recycled	and	




the	 incineration	 facility	 for	 burning.	 Kanazawa	 City	 has	 two	 incineration	 facilities	 --	 the	 Eastern	 and	




The	 process	 of	 incineration	 in	 Kanazawa	 City	 was	
established	 as	 part	 of	 an	 integrated	waste	management	
approach,	 which	 is	 fundamentally	 based	 on	 waste	
hierarchy	 of	 4Rs:	 Reduce,	 Reuse,	 Recycle,	 and	 energy	
Recovery	and	disposal	 (see	Figure	3).	 	 Incineration	 is	not	
the	 sole,	 primary	nor	priority	waste	management	option	
of	the	city.	
The	 waste	 management	 hierarchy	 is	 an	 internationally	
accepted	 principle	 for	 prioritizing	 waste	 management	
practices	 with	 the	 objective	 of	 achieving	 optimal	
environmental	 outcomes.	The	 hierarchy	 ranks	 the	 various	




























City	 has	 numerous	 sources	 of	 renewable	 energy	 from	 where	 it	 derives	 most	 of	 its	 energy	 supply:	 5	




Generally,	 incineration	 for	Kanazawa	City	contributes	to	 its	goal	of	being	an	environmental	city	where	






• Recommendation:	 Kanazawa	 City	 must	 consider	 projected	 waste	 in	 its	 Comprehensive
Development	 Plan,	 and	 should	 revise	 its	 Integrated	 Waste	 Management	 Plan	 accordingly.
Design	of	the	Center	must	also	be	adjusted	to	accommodate	the	projected	waste	generation.





full	 capacity	 of	 the	 incineration	 facility.	 The	 clustered	 municipalities	 can	 come	 up	 with	 an
agreement	with	 regards	 to	 payment	 for	 services	 (e.g.	whether	 neighboring	municipalities	will
pay	Kanazawa	City	for	disposal	services,	or	if	Kanazawa	will	pay	them	in	collecting	input	for	their
energy	source.)	All	feasible	agreements	should	be	explored.
General	 recommendation:	 Conduct	 a	 comprehensive	 impact	 analysis	 of	 incineration	 in	 Kanazawa	City	
(i.e,	human	health	of	workers	and	people	residing	near	the	area).		
VI. Conclusion
In	 spite	 of	 advancement	 in	 technology	 and	 efforts	 to	 minimize	 requirement,	 available	 incineration	
equipment	 and	 facility	 still	 requires	 huge	 investment.	 Therefore,	 governments	 interested	 such	
technologies	 and	 processes	 should	 conduct	 an	 in-depth	 assessment	 of	 the	 applicability	 of	 waste	
incineration	in	their	area	of	jurisdiction,	and	of	the	existing	institutional	frameworks	--	including	all	the	
local	preconditions	to	ensure	feasibility	of	the	system.	
Amidst	debates	 surrounding	 the	use	of	 incinerators	 in	 transforming	waste	 to	energy,	Kanazawa	City	
proved	 that	 it	 could	 be	 a	 sensible	 option	 in	 their	 employment	 of	 an	 integrated	 solid	 waste	








Recovery	 and	disposal.	 The	operative	word	here	 is	 ‘integration.’	 Incineration	 should	not	be	 the	 sole	
and	 foremost	 option	 of	 waste	 disposal.	 On	 the	 contrary,	 it	 should	 be	 the	 last	 resort	 when	 every	
possible	 way	 to	 reduce,	 reuse,	 and	 recycle	 have	 been	 exhausted.	 Incineration	 should	 not	 be	 the	
flagship	 program	 for	 waste	 management	 but	 a	 part	 of	 an	 integrated	 and	 comprehensive	 waste	
management	program	founded	with	the	4Rs	in	mind.	
In	addition,	the	practice	of	incineration	should	be	accompanied	with	the	presence	and	strict	regulation	
of	 environmental	 standards	 policies.	 The	 incinerator	 industry	 has	 done	 a	 good	 job	 in	 improving	 its	
design,	operation,	and	monitoring	for	the	reduction	of	dioxin	emission.	However,	this	does	not	mean	
that	 all	 incinerators	 in	 operation	 today	 will	 run	 in	 the	 same	 quality	 years	 from	 now,	 nor	 will	 the	
incinerators	 to	 be	 proposed	 in	 the	 future	 will	 be	 an	 actual	 upgrade	 or	 downgrade	 of	 the	 current	
models.	The	 following	are	suggested	 in	order	 for	 the	public	 to	be	protected	from	toxic	emissions:	1)	
strong	regulations,	2)	scientific	and	regular	monitoring,	and	3)	strict	enforcement	of	said	regulations.	
The	 three	 should	 be	 packaged	 together	 to	 ensure	 that	 the	 basic	 human	 right	 to	 be	 protected	 from	
anything	that	can	negatively	affect	health	and	well-being	will	be	served.		





































Exploitation	 of	 fish	 and	 other	 aquatic	 animals	 such	 as	 crustaceans	 and	mammals	 by	 humans	 is	 virtually	
ubiquitous	 as	 fish	 is	 a	 critical	 source	 of	 animal	 protein	 and	 food	 (Arlinghaus	 and	 Cooke,	 2009).	 Fisheries	
worldwide	 account	 for	 a	 significant	 source	 of	 animal	 protein.	 According	 to	 the	 2012	 World	 Review	 of	





of	 the	 oceans	 as	 an	 economic	 resource,	 they	 have	 become	 threatened	 by	 nutrient	 pollution,	 fishery	
resource	 depletion,	 coral	 reef	 acidification	 ocean	 acidification	 and	 climate	 change;	 all	 of	 which	 are	
human	 induced.	The	 threats	 further	place	pressure	on	environmental	 systems,	 such	as	biodiversity	 and	




arctic	water	 (from	the	surface,	 to	300	meters	depth),	and	original	 cold	water	beneath.	The	 Japan	Sea	




The	 Japanese	 government	 is	 said	 to	 be	 in	 the	 process	 of	 working	 to	 establish	 long-standing,	 strong	
fisheries	 and	 fishery	 practices	 by	 promoting	 the	 overall	 restoration	 of	 the	 fishery	 industry	 (Fisheries	
Agency,	2009).	And	 in	order	 to	achieve	 this,	 fisheries	 in	 Japan	are	governed	by	 the	 Japanese	Fisheries	
Agency.	 The	 Fisheries	 Agency	 is	 organized	 into	 four	 departments:	 the	 Fisheries	 Policy	 Planning	
Department,	 Resources	 Management	 Department,	 Resources	 Development	 Department,	 and	 Fishing	
Port	 Department.	 The	 Fisheries	 Policy	 Planning	 Department	 is	 responsible	 for	 the	 planning	 of	 fishery	
policies	 and	 all	 organizational	 administrative	 matters.	 The	 Resources	 Management	 Department	 is	
responsible	 for	planning	the	continuous	development	of	 the	 fisheries	of	 Japan.	Scientific	 research	and	
development	 in	 the	 field	 of	 fisheries	 is	 the	 responsibility	 of	 the	Resources	Development	Department.	
And	finally,	the	Fishing	Port	Department	is	mandated	to	oversee	the	production	and	activities	of	Japan’s	
fisheries,	and	is	also	responsible	for	distribution	and	processing	of	their	marine	products.		
The	 Japanese	government	 is	also	promoting	surveys	and	research	 into	 fishery	 resources,	 international	
resource	 management	 (and	 general	 international	 cooperation)	 in	 international	 waters	 and	 fishing	
grounds,	improving	the	habitats	for	all	aquatic	life	in	the	freshwater	systems,	and	also	the	regulation	of	
aquaculture.	They	are	also	in	the	process	of	reorganizing	the	fish-labor	industry	organizations	from	the	
top	 down.	 Which	 means	 that	 the	 Japanese	 government	 has	 begun	 to	 provide	 support	 to	 fishery	
operator	groups	and	associations	by	assisting	 them	 in	 their	acquisition	of	 fuel-reducing	equipment,	 in	
order	to	promote	the	use	of	energy-saving	systems.	The	Japanese	government	also	provides	prospective	
employees	 with	 job	 information	 from	 fisheries	 worldwide,	 holds	 job	 seminars	 with	 well	 recognized	
companies	 in	 the	 Japanese	 fishery	 business,	 and	 provides	 on-site	 training	 programs	 for	 individuals	
planning	to	make	a	career	in	the	fishery	industry	(Adrianto	et	al,	1995).		
However,	while	there	is	growth	in	fishing	industry	and	seafood	trade	in	Japan,	domestic	sales	are	on	the	
decline.	 The	demand	 for	 seafood	has	been	dropping	 in	 Japan	 for	much	of	 the	past	 decade	 as	people	
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have	 begun	 to	 eat	 more	 pork	 and	 beef,	 forcing	 domestic	 fishermen	 to	 either	 abandon	 the	 fishing	
industry,	or	to	seek	more	buyers	abroad	(Figure	1).	Known	causes	of	the	observed	trend	include	(but	are	





research	 institute	 is	 further	 governed	 by	 the	National	 Research	 Institute	 of	 Fisheries	 Science	 and	 the	
Japan	 Fisheries	 Research	 and	 Education	 Agency.	 However,	 the	 actual	 fishing	 and	 marketing	 is	 all	
organized	by	the	Kanazawa	Fisheries	Association	itself.	It	should	also	be	noted	that	fisheries	in	Kanazawa	
do	not	use	turtle	excluding	devices	to	limit	bycatch.		
In	 short,	 the	 Kanazawa	 fishery	 is	 currently	 stable,	 but	 has	 the	 potential	 to	 be	 under-fished	 due	 to	 a	
decrease	 in	 local	 demand.	 And	 it	 is	 clear	 that	 the	 decrease	 in	 demand	 for	 fish	 in	 Kanazawa’s	 local	
markets	correlates	with	the	fact	that	a	number	of	fishermen	have	left	the	fishing	industry.		
Recommendations	for	Kanazawa	Fisheries	





Furthermore,	 in	order	 to	 reduce	bycatch	and	unnecessary	biodiversity	 loss,	Kanazawa	 fisheries	 should	
promote	 the	 use	 of	 devices	 that	 allow	 unwanted	 marine	 creatures	 to	 be	 returned	 to	 their	 natural	
habitat,	and	other	devices	that	allow	turtles	to	escape	from	shrimp	trawls.	The	implementation	of	such	




which	 suggests	 that	 biodiversity	 loss	 through	 by-catch	 will	 be	 significantly	 reduced	 if	 TEDs	 are	
introduced	in	Kanazawa	fisheries.		
Kanazawa	 fisheries	 may	 also	 consider	 implementing	 the	 FAO	 Voluntary	 guidelines	 for	 securing	
sustainable	 small-scale	 fisheries.	 	 The	 guidelines	were	 formulated	 in	 the	 context	 of	 food	 security	 and	












world’s	 oceans	 and	 its	 marine	 population,	 illegal	 (unreported	 and	 unregulated)	 fishing	 and	 other	
regulatory	 problems	 are	 still	 pervasive	 in	 fisheries	 around	 the	world	 (WWF,	 2015).	 Le	 Gallic	 and	 Cox	
(2006)	did	an	economic	analysis	of	 illegal,	unreported	and	unregulated	 (IUU)	 fishing	and	were	able	 to	
identify	 a	 number	 of	 key	 drivers	 that	 caused	 and	 exacerbated	 this	 issue.	 From	 the	 study,	 a	
comprehensive	picture	of	 the	 situation	was	produced	 for	 policy	makers,	 and	 an	 analytical	 framework	
with	possible	solutions	was	developed.	
Lessons	from	Kanazawa	for	the	rest	of	the	world	
In	 order	 to	 combat	 issues	 affecting	 global	 fisheries	 and	 to	 promote	 ocean	 sustainability,	 innovative	
solutions	 that	 prevent	 and	 mitigate	 detrimental	 impacts	 to	 marine	 environments	 are	 essential.	
Ministries	 concerned	 with	 fisheries	 and	 environmental	 protection	 must	 also	 work	 to	 protect	 marine	
species	and	support	 the	people	who	depend	on	oceans,	whether	 it	be	 for	employment,	 resources,	or	
leisure.	The	control	of	fishing	and	markets	through	associations	like	in	Kanazawa	may	be	adopted	by	the	
rest	 of	 the	world	 as	 it	 promotes	 traceability	 of	 fish	 and	 seafood	 and	 also	 limiting	 illegal	 fishing.	 Like	
Kanazawa	 fisheries,	 other	 countries	may	 to	 establish	 regulations,	 including	 the	proposal	 of	 a	 national	
traceability	program	to	track	fish	and	seafood	from	the	point	where	they	are	caught	to	their	entry	into	
the	markets.	 	The	control	and	regulation	of	markets	will	also	benefit	other	countries	to	prevent	 illegal	
fishing	 and	 overexploitation	 of	 fishery	 resources.	 The	 rest	 of	 the	 world	 should	 also	 prevent	 waste	
mismanagement	or	littering	that	could	pollute	the	marine	environment.	They	should	also	work	towards	
prohibiting	 practices	 that	 put	 marine	 species	 and	 resources	 at	 further	 risk	 of	 harm,	 exploitation	 or	
depletion.	 Enforcement	 closed	 fishing	 seasons	 and	 breeding	 grounds	 is	 necessary	 for	 conservation	 of	
fishery	resources	and	prevents	over	exploitation.	Lastly,	other	countries	may	also	learn	to	utilize	a	value-








































Though	 use	 of	 materials	 derived	 from	 the	 Earth’s	 ecosystems,	 humans	 have	 been	 able	 to	 meet	 our	
needs.	 However,	 this	 has	 consequently	 caused	 irrevocable	 loss	 of	 biodiversity	 and	 degradation	 of	













as	 individual	 and	 isolated	 goals.	 However,	 the	 time	 is	 upon	 us	 to	 change	 our	 perception,	 and	 begin	
thinking	of	ways	to	integrate	them	all.	Recently,	the	Stockholm	Resilience	Center	proposed	a	new	model	
for	looking	at	the	SDGs,	which	resembled	a	wedding	cake.	It	proposes	biosphere	as	the	base,	society	on	
the	 top,	 and	 the	 highest	 is	 the	 economy	 sector.	 It	 is	 noteworthy	 to	 consider	 with	 regards	 to	
implementation	 in	 that	 the	 all	 sectors	 are	 shown	 to	 have	 direct	 and/or	 indirect	 linkages	 with	 other	
sectors,	and	that	the	model	can	be	looked	at	from	a	top-to-bottom	or	bottom-to-top	approach.		
There	 have	 been	 huge	 challenges	 in	 the	 harmonious	 implementation	 of	 goals.	 It	 is	 important	 to	
understand	 that	 the	 actions	 required	 at	 ground	 level	 by	 different	 organizations	 tend	 to	 overlap,	 and	
therefore	require	extra	financial	assistance	from	international	bodies.	For	instance,	if	a	work	is	proposed	
to	 focus	 on	 forestry	 and	 the	 enhancement	 of	 ground	 water	 and	 complete	 hydrological	 cycles,	 then	
sustainable	forest	management	practices	are	essential.	And	for	the	implementation	of	sustainable	forest	
management	 practices,	 it	 is	 of	 high	 relevance	 to	 consider	 various	 safeguards	 related	 to	 forest	
governance,	and	social,	environmental	and	climate	contexts,	in	order	to	ensure	effective	participation	of	
local	 communities	 while	 designing	 and	 implementing	 national	 strategies	 (which	 is	 in	 reference	 to	
Cancun	Agreement	adopted	in	COP	16.)	
Pattberg	 et	 al.,	 (2012),	 analyzed	 348	 partnerships	 in	 the	 database	 of	 Commission	 on	 Sustainable	
Development	 (CSD)	 and	 reported	 that	 37	 percent	 of	 these	 MSPs	 failed	 to	 produce	 any	 output	 in	
reference	 to	 the	 terms	 and	 conditions.	 Above	 that,	 the	 paper	 reported	 that	 output	 generated	 by	 43	
percent	 could	not	be	attributed	directly	 to	 the	 stated	goals.	 This	 calls	 for	 a	need	 for	both	a	 far	more	







In	 order	 to	 achieve	 our	 goal	 of	 saving	 the	 planet,	 collaboration	 and	 cooperation	 between	 different	
stakeholders	 is	paramount.	Though	policy	makers	and	economists	have	pivotal	 roles	 in	 the	success	of	
various	 agreements,	 laws	 and	 policies,	 the	 role	 of	 a	 scientist	 is	 also	 very	 important	 to	 ensure	 that	
policies	will	 continue	 to	 remain	 relevant	 in	 the	 future.	All	political	discussions	 should	have	grounds	 in	
the	 comprehension	 of	 earth	 system	 dynamics.	 And	 all	 international	 meetings	 should	 include	 the	
scientific	 community,	 but	 still	 stress	 the	need	 for	 discussions	 to	 be	held	 in	 a	 common	 language,	with	
vocabulary	understandable	to	all.	
The	 time	 calls	 for	 revitalizing	 the	 current	 situation	 across	 the	 globe	 through	partnership	 -	particularly	
through	trade	of	technology,	capacity	building,	and	trade.	Most	importantly,	developed	countries	should	




national	 level.	 Effective	 partnership	 and	 coordination	 between	 different	 government	 departments,	
NGOs,	and	academia	should	ensure	successful	implementation	and	revitalization	of	the	world	around	us.	
Recommendations:	










and	 yoga,	which	 certainly	 helps	 to	 connect	 the	mind/body/soul	 to	 outside	 energy.	 Such	 a	 process,	 if	
repeated	everyday,	helps	a	person	to	attain	self-satisfaction	and	limit	their	desires,	and	give	up	on	this	







of	 personal	 relationships	 and	 inner	 peace.	 Upon	 meditating,	 we	 may	 be	 able	 to	 find	 a	 sense	 of	
responsibility	and	purpose.	Above	that,	meditation	helps	to	cut	down	feelings	of	anxiety	and	depression,	
which	is	a	huge	problem	in	this	generation.		
In	 a	 nutshell,	 it	 is	 important	 for	 all	 the	 citizens	 of	 this	 planet	 to	 take	 responsibility,	 and	 to	 be	 good	














interesting	concept	 to	me.	Surprisingly,	 the	more	 I	 study	about	 ‘sustainable	development’,	 the	more	 I	
am	 interested	 in	 this	 issue.	 Thanks	 to	 approaching	 ‘sustainable	 development’,	 I	 have	 gained	 highly	
valuable	knowledge	and	experienced	methods,	which	I	will	be	able	to	utilize	in	my	own	current	research.	
Firstly,	 I	want	 to	 share	 some	of	my	own	 thoughts	 about	 ‘sustainable	development’.	 This	 concept	was	
born	and	has	been	evolving	for	more	than	40	years.	The	1972	United	Nations	(UN)	Conference	on	the	






Second,	 every	 development	 project	 and	 program	 must	 be	 environmentally	 sound.	 We	 cannot	 have	
projects	 or	 programs	 with	 unacceptable	 impacts	 on	 our	 environment,	 because	 such	 impacts	 can	
overwhelm	the	benefits	of	any	development.	




In	 sum,	 sustainable	 development	 has	many	 aspects,	 including	 economic	 and	 financial,	 environmental	
and	ecological,	as	well	as	social”	(Roger	2007:	10-11).	










and	 products,	 which	 can	 further	 generate	 jobs,	 increase	 income,	 and	 contribute	 to	 the	 reduction	 of	




Culture	 also	 contributes	 to	 environmental	 sustainability	 since	 traditional	 cultural	 activities	 can	 help	
promote	more	sustainable	consumption	and	production	patterns	(Hayashi	2013:4).	
Next,	I	will	use	my	own	research	as	an	example	to	demonstrate	the	importance	of	culture	to	sustainable	






Because	 the	market	 only	 opens	 once	 a	week,	 almost	 all	 local	 people	 take	 time	 to	 visit	 the	market	 in	
order	 to	 sell	 products	 and	meet	 acquaintances.	 They	 bring	 a	 large	 number	 of	 local	 products	 such	 as	
brocade,	 silverwares,	 herbal	medicine	 and	 so	 on,	 to	 trade	 at	 the	market.	 As	 a	 result,	 the	market	 has	
become	a	cultural	center	where	Sapa’s	ethnic	groups	are	able	to	express	their	cultural	identities.		
In	my	opinion,	the	market	here	has	great	cultural	value,	and	contributes	to	the	sustainable	development	





At	 the	market,	 ethnic	 people	 sell	 brocade	 costumes,	 handmade	 handicrafts,	 and	 perform	 folk	 arts	 to	
tourists	to	earn	money.	When	it	comes	to	the	second	dimension	of	sustainable	development	(the	social	
aspect),	the	market	is	the	place	that	accumulates	the	most	outstanding	cultural	values	of	local	people,	
and	 as	 a	 result,	 the	 market	 helps	 preserve	 and	 promote	 the	 local	 identity,	 and	 unite	 indigenous	
residents	together.	And	 last	but	not	 least,	environmentally,	 traditional	cultural	activities	at	the	market	
can	 help	 promote	 more	 sustainable	 consumption	 and	 production	 patterns.	 Through	 ethnic	 cultural	
values	 displayed	 at	 the	market,	 I	 was	 quite	 surprised	 about	 the	way	 local	 people	 adapt	 and	 use	 the	
natural	environment	to	serve	their	own	purposes.	All	activities	show	the	harmonization	between	people	
and	nature.	More	than	anyone,	ethnic	people	have	a	close	connection	to	the	natural	environment.	They	
depend	on	nature	for	almost	all	essential	demands:	 foods,	materials	 for	house	construction,	herbs	 for	






to	 native	 people,	 to	 a	 broader	 context	 encompassing	 many	 new	 groups.	 In	 the	 context	 of	 the	 Sapa	
market	now,	ethnic	cultural	resources	are	utilized	by	four	key	groups	of	stakeholders,	including	the	local	
authorities,	ethnic	people,	non-ethnic	people,	and	tourists.	Under	the	influence	of	tourism	development,	















are	 facing	many	challenges	 in	 the	preservation	of	 traditional	 culture.	This	 situation	 is	also	widespread	
not	only	 in	Sapa,	but	 in	all	 regions	of	Vietnam.	As	a	 cultural	 researcher,	 I	have	wanted	 to	answer	 the	
question	‘How	we	can	preserve	and	promote	traditional	cultural	resources	of	ethnic	minorities?’		
After	 attending	 the	 ‘Training	 Course	 Towards	 Sustainable	 Development	 Goals,	 Learning	 from	Nature,	
Culture	and	Community	of	Kanazawa’	 in	 July	2016,	 I	 think	 I	 can	partly	 answer	 the	question	 thanks	 to	
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knowledge	gained	during	the	course.	Over	this	time,	I	had	chances	to	visit	many	places	in	Kanazawa	city	
and	participate	 in	 interesting	activities.	 I	 slept	over	night	at	a	 temple	and	engaged	 in	 ‘Zen’	under	 the	
guidance	of	monks.	I	visited	the	Sue	Water	Purification	Plant,	Sewage	Water	Treatment	Plant,	and	Urban	
Waste	Management	Plant,	 and	 I	 also	attended	a	 tea	ceremony	and	visited	Higashi-chaya	 -	and	these	




the	Water	 Purification	 and	Waste	Management	 facilities,	 staff	members	 showed	 us	 a	 video	made	 for	
educating	 secondary	 and	 high	 school	 students.	 Thanks	 to	 them,	 I	 knew	 that	 Kanazawa	 city	 even	
launched	a	project	called	‘Kanazawa	Eco	School	Project’	to	educate	children	in	how	to	separate	garbage,	












importance	 to	 it	 through	 education	 can	 solve	 this	 problem.	 They	 must	 first	 get	 to	 know	 traditional	
cultural	 features,	 in	 order	 to	 love	 and	 appreciate	 them.	 Among	many	methods	 for	 preservation	 and	





“Culture:	 Key	 to	 Sustainable	 Development”	 was	 held	 in	 Hangzhou	 (China)	 from	 15	 May	 to	 17	 May	 2013.	
[http://wikiprogress.org/articles/events/culture-key-to-sustainable-development/	access	at	August	20,	2016]	
Peter	P.	Rogers	(2007),	An	Introduction	ot	Sustainable	Development,	Gen	Educational	Foundation,	Inc.	
























you	 should	 sincerely	 pray	 before	 you	 do	 those	 things	 -	 everyone	 should	 give	 thanks	 to	 the	 natural	











or	China),	want	go	to	a	big	city	 to	seek	a	more	fulfilling	 life	upon	graduating	 from	college.	But	when	 I	







many	meaningless	 constructions	have	been	built	 in	 the	 Inner	Mongolia	of	China.	 These	 constructions	




in	 China.	 So,	 why	 do	 these	 things	 happen	 and	what	 is	 the	 human	 reasoning	 behind	 those	 economic	
phenomena?	
There	 are	 two	 famous	 economic	 schools	 of	 economy:	 Keynesianism	 and	 Austrian	 economics.	 The	











the	natural	business	 cycle	might	 sound	good	 in	 the	 short	 term,	but	 in	 the	 long	 term	 it	 is	a	big	 risk	 to	

















2 Sullivan, Arthur; Steven M. Sheffrin (2003). Economics: Principles in action. Upper Saddle River: Pearson Prentice Hall. ISBN 
0-13-063085-3.	
3 Fletcher, Gordon (1989). The Keynesian Revolution and Its Critics: Issues of Theory and Policy for the Monetary Production 
Economy. Palgrave MacMillan. pp. xix–xxi, 88 , 189–191, 234–238, 256–261. ISBN 0-312-45260-8.	
4 "Economic Crisis Mounts in Germany". Der Spiegel. 4 November 2008. Retrieved 2011-08-13.	
5 Ludwig von Mises. Human Action, p. 11, "r. Purposeful Action and Animal Reaction". Referenced 2011-11-23.	














fishery	 products	 decreased,	 even	 though	 the	 fish	 are	 very	 healthy	 and	 delicious.	 This	 is	 because	
traditional	 Japanese	 family	 food	 culture	 has	 changed,	 and	 young	 people	 have	 also	 begun	 to	 prefer	
foreign	 food	more.	More	 foreign	 food	means	more	oils	and	 fats	 in	 the	human	body,	which	causes	an	
erosion	effect	on	the	sewage	system.		
There	 are	 also	many	urbanization	 issues	 in	China	now.	Many	Chinese	began	 to	 live	 in	 the	 city,	which	
triggered	 a	 rapid	 growth	 of	 daily	 consumption.	 Historically,	 most	 of	 the	 food	 consumed	 was	 locally	
grown	by	individuals	in	the	countryside,	but	when	people	live	in	the	city,	they	grow	their	own	food	less	
and	begin	to	buy	food	in	the	supermarket.	Many	vegetables	and	meat	is	consumed	in	this	way	daily,	so	
it	 depends	on	mass	production.	 If	 food	 is	mass	produced,	 you	 can	never	be	entirely	 sure	of	 the	 food	
safety,	and	the	production	system	also	produces	more	greenhouse	gases.	
People	 say	 that	 the	 city	 is	 a	 collection	 of	 human	 desires.	 Many	 people	 believe	 the	 city	 life	 really	
improved	their	 living	standards.	But	on	the	other	hand,	what	 is	 the	true	cost,	and	can	this	 lifestyle	be	
sustainable	in	the	long	run?	I	believe	that	everything	you	see	exists	together	in	a	delicate	balance.	
Chapter	4:	Rational	consumption	choice	is	so	important	
We	also	went	 to	 see	Mis.	Tanaka,	who	wants	 to	 re-produces	hemp	 in	 the	Noto	peninsula.	The	hemp	
can	 be	 refined	 into	 a	 variety	 of	 commercial	 items	 including	 paper,	 textiles,	 clothing,	 biodegradable	
plastics,	paint,	 insulation,	biofuel,	 food,	and	animal	 feed.7	 It	was	historically	used	as	paper	and	a	 fiber	
crop	in	Japan.	From	1948,	it	was	restricted	as	a	narcotic	drug,	except	some	temples	can	use	it	during	a	
traditional	event.	 If	 the	growth	of	 the	hemp	plant	 can	get	more	 recognition	and	encouragement	 from	
the	government,	 it	will	 be	 very	beneficial	 to	 the	 revitalization	of	 regional	 areas.	Mis.	 Tanaka	was	not	
able	to	gain	permission	from	the	government	to	plant	it	until	now.	Consumers	are	familiar	with	cotton	
products	because	it’s	more	cheap	and	easy	to	buy,	but	cotton	goods	always	have	a	short	service	life.	On	
the	 other	 hand,	 hemp	 manufactured	 goods	 can	 be	 used	 for	 several	 tens	 of	 years.	 In	 Mrs.	 Tanaka’s	
hometown,	there	is	a	garment	factory	which	produces	clothes	labeled	“Made	in	Japan”.	People	want	to	
buy	 those	 clothes	because	 they	believe	 it	means	higher	quality,	 even	 though	 the	price	 is	many	 times	
more	expensive	than	those	made	in	China.	The	irony	is:	many	skilled	workers	here	come	from	China	too.	





7 Keller, NM (2013), "The Legalization of Industrial Hemp and What it Could Mean for Indiana's Biofuel Industry"
(PDF), Indiana International & Comparative Law Review, 23 (3): 555
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for	 consumers,	 and	 consumer	 organic	 awareness	 is	 not	 great	 enough	 for	 people	 to	 consider	 other	
options.	
There	is	a	very	excellent	film	called	180	Degrees	South	-	and	what	inspired	me	most	from	that	film	is	the	
idea	 that	even	 though	outdoor	 sports	and	activities	might	be	considered	"useless"	 (in	 that	 they	don’t	
actually	contribute	anything	to	 the	world),	but	 they	could	make	us	better	as	people.	We	should	 focus	
more	of	our	attention	on	our	living	environment,	and	be	aware	of	our	collectively	enormous	impact	as	a	
species.	 The	 happy	 of	 human	 beings	 does	 not	 depend	 on	 mass	 consumption,	 and	 we	 know	 of	 the	
importance	of	simpler	and	more	sustainable	lifestyles.	




in	 the	 long	 term.	 During	 my	 childhood,	 people	 both	 produced	 and	 ate	 clean	 vegetable,	 and	 made	
clothes	or	shoes	for	themselves.	At	that	time,	people	in	my	village	didn’t	even	use	electricity,	and	used	
the	candle	for	light	and	radio	for	entertainment.	Everyone,	young	and	old,	played	outside.	There	was	no	
fear	 with	 regards	 to	 our	 food	 safety,	 and	 everyone	 always	 smiled	 at	 each	 other.	 I	 have	 wonderful	
memories	of	that	time.	
Conclusion:	
All	 in	all,	 it	was	a	very	inspiring	program.		 I	have	learned	a	lot	of	new	things	about	this	area	in	which	I	
have	been	living	for	two	years.	I	was	able	to	recognize	why	the	protection	of	nature	is	so	important	to	





















1. Excellent   (3)    2. Good (4)   3. Poor  4. Not good 5. Not applicable
2. How was the lectures provided on the first day by the Institute of Nature and Environmental
Technology.
1. Excellent   (3) 2. Good   (4) 3. Poor  4. Not good 5. Not applicable
3. Please evaluate the followings and make some additional comments?
1. Stay in the Temple
Very good   5  Good   2  Poor  Not good   I’m not sure 
2. Nature activities
Very good   6  Good   1  Poor  Not good   I’m not sure 
3. Visiting the Forest Management in Futamata
Very good   3  Good   4  Poor  Not good   I’m not sure 
4. Organic Agriculture Sector in Chihara Farm
Very good   4  Good   3  Poor  Not good   I’m not sure 
5. Tomuro‐stone excavation fieldstrips
Very good   5  Good   2  Poor  Not good   I’m not sure 1 
6. Recycle Plaza and Landfill Sectors of the City
Very good   6  Good   1  Poor  Not good   I’m not sure 
7. Visiting Traditional Washi Paper Making Atelier
Very good   6  Good   1  Poor  Not good   I’m not sure 
8. Visiting the house of the local Farmer at Iozen
Very good   6  Good   1  Poor  Not good  I’m not sure 
9. Experience sharing with Prefectural United Nations Study Visit Students
Very good   3  Good   4  Poor  Not good   I’m not sure  
10. Visiting the rice fields made by Kindergarten Kids
Very good   4  Good    2  Poor   1  Not good  I’m not sure 
11. Water Purification Plant
Very good   6  Good    1   Poor  Not good  I’m not sure 
12. Waste Water Management and Energy Production Plant
Very good   6  Good    1  Poor  Not good  I’m not sure 
13. Urban Waste Management and Energy Production Plant
Very good   6  Good     1  Poor  Not good  I’m not sure 
14. Fishing Sector in Kanazawa Port
Very good   5  Good     2  Poor  Not good  I’m not sure 
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 15. Traditional Architecture in Geisha District and disaster risk management  
Very good   3  Good     4  Poor  Not good  I’m not sure  
 
16. Traditional Architecture and Tea Ceremony 



















































 8. How SDGs goals should be applied?  
1. To all countries the same  
2. Decide by each country  2 
3. Depending on the level of development and characteristic of the country  6 
4. Not applicable at all 
5. Others_________________________ 
 
9. What sectors you would like to learn more in the future 
1. Social Sectors   3 
2. Economical Sectors   3 
3. Gender and Inequality   2 
4. Environment Sectors   2 
5. Health Sectors   3 
6. Cultural and Religion   2 
7. Education   2 
7. Others________________________ 
 
10. Please write down a small report about your overall expression of the course and indicate what 


































 Generally, the course provided me on hand experience on how sustainable goals are being achieved in 
the local level. The Kanazawa experience, though, impressed that the realization of SDGs on other 
municipalities, particularly those on the developing nations, will not be an easy task. I think, Kanazawa is 
a model example of how SDG can be achieved if there are (i) education and cooperation of every citizen, 
and (i) prioritization of the local government. Overall, the course meets my expected learnings. The 
course may also add a visit/discussion with the local government official to better understand the whole 
framework of the municipality in working towards sustainability.   
 It was an interesting though a little challenging course. I would have really appreciated that if living 
conditions in Temple were informed to us before our arrival. It could have had helped us to prepare 
ourselves mentally and manage our work accordingly. The course structure was indeed good and helped 
to realize how to bring SDGs into actions.   
 The course was very exciting, meaningful, and informative with many activities, realistic experience, 
wonderful teachers and friends. Learning from fieldworks also ending workshop is an excellent 
approach.  It is better to enhance economical and health sectors, in my view. Thank you very much.    
 Very inspired program. The natural protection and local lifestyle were very impressive for me. The most 
impressed is the temple lifestyle and it let me think about myself more seriously. I began to believe how 
the reasonable consumption and production are important for our economic society and natural 
environment. At last I think we should develop the collaboration of sustainable technology between 
developing countries and developed countries.  
 I felt impressive the most about the education system of Kanazawa city, which contributes to protect 
Kanazawa’s environment quite well.  
 What impressed me? First of all, this was my first ever experience in a temple. Although to be honest it 
was a different as well as a difficult experience for me, I did enjoy it a lot. Everything we did in the 
temple was sustainable. Starting with the cleaning where we used brooms made with twigs to having 
breakfast were so sustainable. Temple is an ideal place to teach sustainability as I guess it is a place 
where they actually practice it by utilizing food, water and energy efficiently and prudently. What was 
missed in the class? I saw many people were using their own vehicles in Kanazawa, although the sectors 
we learnt were sustainable, I don’t think the transportation is successful. It’s better if this sector can be 
added  
 There were a lot of to learn in a short period of time. I really appreciated efforts and opportunities to 
learn how things are done in Kanazawa. I hope to have an opportunity to apply what I have learned 



























Kanazawa	 University	 International	 Student	 Center	 would	 like	 to	 thank	 the	 Ishikawa	 Prefectural	
Government	 and	Kanazawa	City	 for	 their	 continuous	 support,	 as	well	 as	 providing	 generous	 guidance	
and	introducing	the	local	interviewers	from	the	sectors.		
We	 are	 truly	 grateful	 to	 the	 numerous	 individuals	 who	 generally	 agreed	 to	 share	 their	 time	 and	
knowledge	of	their	municipal,	its	environment	and	its	culture:	YAMAGUCHI	Hiroyuki	(West	Environment	
Energy	Center,	Director),	 YAMAZAKI	Toshiyuki	 (Kanazawa	Water	and	Energy	Center,	Water	Treatment	
Department),	 KITANO	 Kazuhiro	 (Chief	 clerk	 of	 Water	 Purification	 Department,	 Kanazawa	 City),	
URAYAMA	Tor	(Clerk	at	Tomuro-shinbo	Landfill),	UENO	Satoshi	(Ishikawa	Prefecture	Fishery	Cooperation,	
Kanazawa	Market,	 Deputy	 Director),	 YAMASHITA	 Hiroyuki	 (Director	 of	 Tomuro-shinbo	 Recycle	 Plaza),	
GOTO	 Masami	 	 (Professor	 at	 Kanazawa	 Institute	 of	 Technology,	 provided	 us	 with	 the	 lecture	 on	
traditional	 architecture	 and	 disaster	 risk	 management),	 MAEDA	 Taiichi	 (Chihara	 Organic	 farmer),	
TANAKA	 Yuko	 (Initiator	 for	 hemp	 revitalization	 activities),	 KAIDO	 Akira	 (local	 forester),	 ISHIKAWA	
Mayumi	 (Washi	 paper	 artist),	 	 KIDANI	 Kadzuto	 (Nature	 Instructor),	 	 OGAWA	 Keita	 (Tea	 Ceremony	
Master),	 OSE	 Shouichi	 (local	 farmer).	 In	 addition	 we	 would	 like	 to	 kindly	 thank	 MARUYAMA	 Junko	
(Kanazawa	Kitchen	Owner)	and	YAMAMOTO	Yukiko	(YAMATO	Soysauce	and	Miso	Company),	for	cooking	
a	 special	 traditional	 food	 with	 local	 ingredients.	 Special	 thanks	 are	 due	 to	 UNO	 Fumio	 (Professor	 at	
Kanazawa	 University),	 who	 provided	 us	 with	 Tea	 Ceremony	 Room	 at	 his	 own	 house,	 and	 gave	 an	
invaluable	opportunity	to	experience	traditional	atmosphere.	
We	 would	 express	 our	 deepest	 appreciation	 and	 gratefulness	 to	 the	 Institute	 of	 Nature	 and	
Environmental	Technology	of	Kanazawa	University,	for	providing	the	key	lectures	of	the	courses:	NAGAO	
Seiya	(Director	of	the	institute),	MATSUKI	Atsushi	(Associate	Professor),	HAYAKAWA	Kazuichi	(Specially	












We	would	 like	 to	 specially	 thank	 the	Head	Abbot	of	Daijoji	 Temple,	AZUMA	Ryushin,	 for	providing	us	
with	the	accommodation	in	the	temple	throughout	the	course,	and	for	the	lifetime	opportunity	to	share	
very	short	experience	of	Japanese	Culture	in	the	temple.	
Finally	 we	 are	 immensely	 grateful	 for	 UNU-IAS	 Director	 TAKEMOTO	 Kazuhiko	 and	 Director	 of	
International	Student	Center	OTANI	Yoshio.	Conducting	this	course	would	not	be	possible	without	their	
immerse	support	and	invaluable	visions.		
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